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TITLE OF THE INVENTION 

APPARATUS AND METHOD FOR CONNECTING HIGH- 
FREQUENCY CIRCUIT BOARDS PROVIDED WITH CONNECTING 
ELECTRODES FORMED ON BAR-SHAPED MEMBER 

5 

BACKGROUND OF THE INVENTION 
1. FIELD OF THE INVENTION 

The present invention relates to a connecting apparatus 
and method for providing electrical connection between respective 

.5 10 electrodes of two high-frequency circuit boards, and in particular, to a 
If; connecting apparatus and method for providing electrical connection 

, between respective electrodes of two high-frequency circuit boards for 

m use in bands of frequencies such as microwave frequencies, sub- 

L s millimeter wave frequencies, millimeter wave frequencies or the like. 

;| 15 2. DESCRIPTION OF THE RELATED ART 

^ Fig. 7 is an exploded perspective view showing a 

1 = configuration of a connecting apparatus of a prior art for providing 

electrical connection between respective electrodes 1 1 and 2 1 of two 
high-frequency circuit boards 10 and 20. Fig. 8 is a cross sectional 
20 view taken along the line G-G' of Fig. 7. Fig. 9 is a cross sectional view 
taken along the line H-H' of Fig. 8. 

In the prior art shown in Figs. 7 to 9, the electrodes 1 1 of 
one high-frequency circuit board 10 are brought into contact with 
electrode connecting parts 2 It (generally called pads) of the electrodes 
25 21 formed on another high-frequency circuit board 20 through contact 
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probes 90 (generally called pogo pins) which are soldered to electrode 
connecting parts 1 It of the electrodes 1 1 or fitted into through holes 
1 lh of the electrode connecting parts 1 It (generally called pads) by 
means of inserting with pressing or the like, and this leads to that the 
5 electrodes 1 1 and 2 1 are made to be electrically connected with each 
other. In the prior art, each of the high-frequency circuit boards 10 
and 20 is, for example, made of a hard dielectric board or an FPC 
(flexible printed wiring board). 

However, a mismatch between characteristic impedances 

10 occurs in the contact probes 90 when the electrodes 1 1 and 21 of the 
two high-frequency circuit boards 10 and 20 are electrically connected 
with each other by means of the contact probes 90 which are so-called 
pogo pins. In this case, there are the following problems. Namely, 
not only point contacts but also repeated contacting would cause 

15 wearing away of the tips of the contact probes 90, the contact probes 90 
and the electrode connecting parts 1 It and 2 It, and this leads to 
deterioration in DC (direct current) characteristics and high-frequency 
characteristics at an early stage, which results in unsatisfactory 
longevity. 

20 Moreover, each center pin is singly replaceable in the 

contact probe 90, however, the whole high-frequency circuit boards 10 
and 20 must be replaced with another ones in the electrode connecting 
parts 1 It and 2 It. Therefore, when expensive parts are mounted on 
the circuit boards 10 and 20, the circuit boards 10 and 20 become 

25 expensive, and then, the repairing cost become higher. 
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Furthermore, structural design is limited due to the 
influence of the size and shape of the contact probe 90. That is, the 
following problems exist: 

(1) the connecting electrodes cannot be arranged with a 

5 smaller pitch due to a diameter of the contact probe 90 and the through 
holes llh formed in the high-frequency circuit board 10; and 

(2) an arrangement of components cannot be provided on 
a back surface of the high-frequency circuit board 10 since the contact 
probes 90 must be fitted in and pass through the high-frequency circuit 

10 board 10, and an unnecessary space must be provided since the 
contact probes 90 projects through the back surface of the high- 
frequency circuit board 10. 
SUMMARY OF THE INVENTION 

It is an essential object of the present invention to solve the 

15 above-mentioned problems and to provide an apparatus and a method 
for connecting high-frequency circuit boards, which achieve less 
deterioration in high-frequency characteristics, a simpler structure, a 
smaller size, a lighter weight, a longer life and more inexpensiveness as 
compared with those of the prior art. 

20 In order to achieve the aforementioned objective, according to 

one aspect of the present invention, there is provided an apparatus for 
connecting high-frequency circuit boards, for providing electrical 
connection between respective electrodes of two high-frequency circuit 
boards, comprising: 

25 an electrode connecting member including a bar-shaped 
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member having a predetermined sectional shape, and including 
connecting electrode means formed on a part of an outer periphery of 
the bar-shaped member, 

wherein the connecting electrode means is located so as to 
5 provide inter-connection between the respective electrodes of the two 
high-frequency circuit boards through the connecting electrode means 
and to be sandwiched between the respective electrodes thereof. 

In the above-mentioned apparatus, the connecting 
electrode means preferably comprises a plurality of electrode lines 
;J3 10 formed so as to be spaced at a predetermined interval on the outer 

jSft 

'h'kS 

Lfl periphery of the bar- shaped member. Alternatively, in the above- 

"~ ,a 4 

!a p mentioned apparatus, the connecting electrode means preferably 

S u 

fjj comprises a plurality of sets of connecting electrodes, respective sets of 

m connecting electrodes are formed on the outer periphery of the bar- 

15 shaped member so as to be spaced at a predetermined first interval 
;j corresponding to an interval between the respective electrodes of each 

j "* of the two high-frequency circuit boards, and each set of connecting 

electrodes is formed of a plurality of electrode lines which are spaced at 
a predetermined second interval smaller than the first interval on the 
20 outer periphery of the bar-shaped member. Further alternatively, in 
the above-mentioned apparatus, the connecting electrode means 
preferably comprises a plurality of planer solid electrodes which are 
formed on the outer periphery of the bar-shaped member so as to be 
spaced at a predetermined first interval corresponding to an interval 
25 between the respective electrodes of each of the two high-frequency 



-5- 



circuit boards. 

The above-mentioned apparatus preferably further 
comprises a positioning member for positioning the electrode 
connecting member between the two high-frequency circuit boards so 
5 that the connecting electrode means provides inter-connection between 
the respective electrodes of the two high-frequency circuit boards so as 
to be sandwiched between the respective electrodes thereof. 

In the above-mentioned apparatus, the plurality of 
electrode lines is preferably arranged to comprise a structure of 
10 coplanar line. 

According to another aspect of the present invention, there 
is provided a method for connecting high-frequency circuit boards, for 
providing electrical connection between respective electrodes of two 
high-frequency circuit boards, the method including the step of 
15 locating connecting electrode means so as to provide inter-connection 
between the respective electrodes of the two high-frequency circuit 
boards through the connecting electrode means and to be sandwiched 
between the respective electrodes thereof, by means of an electrode 
connecting member including a bar- shaped member having a 
20 predetermined sectional shape, and including the connecting electrode 
means formed on a part of an outer periphery of the bar-shaped 
member. 

In the above-mentioned method, the connecting electrode 
means preferably comprises a plurality of electrode lines formed so as 
25 to be spaced at a predetermined interval on the outer periphery of the 
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bar-shaped member. Alternatively, in the above-mentioned method, 
the connecting electrode means preferably comprises a plurality of sets 
of connecting electrodes, respective sets of connecting electrodes are 
formed on the outer periphery of the bar-shaped member so as to be 
5 spaced at a predetermined first interval corresponding to an interval 
between the respective electrodes of each of the two high-frequency 
circuit boards, and each set of connecting electrodes is formed of a 
plurality of electrode lines which are spaced at a predetermined second 
interval smaller than the first interval on the outer periphery of the 

10 bar- shaped member. Further alternatively, in the above-mentioned 
method, the connecting electrode means preferably comprises a 
plurality of planer solid electrodes which are formed on the outer 
periphery of the bar-shaped member so as to be spaced at a 
predetermined first interval corresponding to an interval between the 

15 respective electrodes of each of the two high-frequency circuit boards. 

The above-mentioned method preferably further includes 
positioning the electrode connecting member between the two high- 
frequency circuit boards, by means of a positioning member. 
BRIEF DESCRIPTION OF THE DRAWINGS 

20 These and other objects and features of the present invention 

will become clear from the following description taken in conjunction with the 
preferred embodiments thereof with reference to the accompanying drawings 
throughout which like parts are designated by like reference numerals, and 
in which: 

25 Fig. 1 is an exploded perspective view showing a 
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configuration of a connecting apparatus for providing electrical 
connection between respective electrodes 1 1 and 2 1 of two high- 
frequency circuit boards 10 and 20 according to a preferred 
embodiment of the present invention; 
5 Fig. 2 is a cross sectional view taken along the line A-A ? of 

Fig. 1; 

Fig. 3 is a cross sectional view taken along the line B-B ? of 
Fig. 2, virtually excluding a positioning bar 44; 

Fig. 4 is a cross sectional view showing a schematic 
10 configuration of a coplanar line 50 formed by the preferred 
embodiment; 

Fig. 5A is a cross sectional view (corresponding to Fig. 2) 
showing a configuration of a connecting apparatus for providing 
electrical connection between the respective electrodes 1 1 and 2 1 of the 
15 two high-frequency circuit boards 10 and 20 according to a first 
modified preferred embodiment of the present invention; 

Fig. 5B is a cross sectional view taken along the line C-C of 
Fig. 5A, virtually excluding a positioning projection 12 and a 
positioning bar 43; 

20 Fig. 5C is a cross sectional view taken along the line D-D' of 

Fig. 5A, virtually excluding the positioning bar 44; 

Fig. 6A is a cross sectional view (corresponding to Fig. 2) 
showing a configuration of a connecting apparatus for providing 
electrical connection between the respective electrodes 1 1 and 2 1 of the 

25 two high-frequency circuit boards 10 and 20 according to a second 
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modified preferred embodiment of the present invention; 

Fig. 6B is a cross sectional view taken along the line E-E* of 
Fig. 6 A, virtually excluding the positioning projection 12 and the 
positioning bar 43; 

5 Fig. 6C is a cross sectional view taken along the line F-F ? of 

Fig. 6A, virtually excluding the positioning bar 44; 

Fig. 7 is an exploded perspective view showing a 
configuration of a connecting apparatus of a prior art for providing 
electrical connection between the respective electrodes 1 1 and 2 1 of the 
:i 10 two high-frequency circuit boards 10 and 20; 

!£. Fig. 8 is a cross sectional view taken along the line G-G' of 

„p Fig. 7; and 

f j Fig. 9 is a cross sectional view taken along the line H-H' of 

lb Fi s- 8 - 

K 15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
'% Preferred embodiments of the present invention will be 

;rta * described below with reference to the drawings. 

PREFERRED EMBODIMENT 

Fig. 1 is an exploded perspective view showing a 
20 configuration of a connecting apparatus for providing electrical 
connection between respective electrodes 1 1 and 2 1 of two high- 
frequency circuit boards 10 and 20 according to a preferred 
embodiment of the present invention. Fig. 2 is a cross sectional view 
taken along the line A-A' of Fig. 1. Fig. 3 is a cross sectional view 
25 taken along the line B-B ? of Fig. 2, virtually excluding a positioning bar 
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44. 

Referring to Fig. 1 , the apparatus for connecting high- 
frequency circuit boards according to the preferred embodiment is 
implemented for providing electrical connection between the respective 
5 electrodes 11 and 21 of the two high-frequency circuit boards 10 and 
20. The apparatus of the preferred embodiment is characterized by 
comprising an electrode connecting member 30 including a bar or 
cylinder- shaped member 31 and connecting electrodes 32. The bar- 
shaped member 3 1 has a sectional shape formed of a combination of a 

10 semicircular part and a rectangular part in such a manner that a 

diameter of the semicircular part is in close contact with one side of the 
rectangular part. The connecting electrodes 32 are formed on an outer 
periphery of the bar- shaped member 31, concretely formed on at least 
an arc of the semicircular or elliptic part of the bar-shaped member 3 1 

15 and two sides of the rectangular part in close contact with the ends of 
the arc. In this case, the connecting electrodes 32 are located so as to 
provide inter-connection between the respective electrodes 1 1 and 2 1 of 
the two high-frequency circuit boards 10 and 20, through the 
connecting electrodes 32, and to be sandwiched between the respective 

20 electrodes 1 1 and 2 1 thereof. In the preferred embodiment, the 

apparatus thereof is characterized in that the connecting electrodes 32 
are constituted by a plurality of electrode lines which are spaced at a 
predetermined very fine interval on the outer periphery of the bar- 
shaped member 3 1 . Further, the apparatus thereof preferably further 

25 comprises a positioning member 40 for positioning the electrode 
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connecting member 30 between the two high-frequency circuit boards 
10 and 20 so that the connecting electrodes 32 may provide inter- 
connection between the respective electrodes 11 and 21 of the two 
high-frequency circuit boards 10 and 20, through the connecting 
5 electrodes 32, and may be sandwiched between the respective 
electrodes 1 1 and 2 1 thereof. 

The preferred embodiment relates to an apparatus or a 
method for connecting two high-frequency circuit boards 10 and 20 
separated physically, which is in particularly used at a place to be 

10 detached and attached with high frequency while maintaining high- 
frequency characteristics in (a) a magnetic head that is a component of 
a hard disk drive unit, (b) a read and write tester, and (c) a media tester 
for measuring electrical characteristics of media. Also included is an 
apparatus or a method using a DUT (a device under test) to be 

15 frequently replaced in a test fixture of the other high-frequency 
measuring apparatuses. 

First of all, the configuration of the apparatus for 
connecting the high-frequency circuit boards 10 and 20 shown in Figs. 
1 to 3 will be described in detail below. 

20 Referring to Fig. 1, a plurality of strip electrodes 21 each 

having a predetermined width are formed on a back surface of one 
high-frequency circuit board 20 in such a manner that the electrodes 
21 extend to a connecting projection 20p of the high-frequency circuit 
board 20 and are spaced at a predetermined interval and located 

25 parallel to a long side of the high-frequency circuit board 20. In the 



- 11- 



preferred embodiment, the ends of a plurality of electrodes 21 form 
electrode connecting parts 21a. On the other hand, a plurality of strip 
electrodes 1 1 each having the same width as that of the above- 
mentioned electrode 2 1 are formed on a front surface of the other 
5 high-frequency circuit board 10 in such a manner that the electrodes 
1 1 are spaced at a predetermined interval, which is the same as the 
interval between the respective electrodes 21, and that the respective 
electrodes 1 1 are located so as to oppose the electrodes 2 1 and to be in 
parallel to a long side of the high-frequency circuit board 10. In the 

10 preferred embodiment, the ends of a plurality of electrodes 1 1 form 
electrode connecting parts 11a. A positioning projection 12, which 
projects from the front surface of the high-frequency circuit board 10 
and extends in a direction parallel to a short side of the high-frequency 
circuit board 10, is formed at a predetermined distance from the end of 

15 each electrode connecting part 11a between the end of each electrode 
connecting part 11a and the short side of the high-frequency circuit 
board 10. 

In the preferred embodiment, the electrode connecting 
member 30 is sandwiched between the electrode connecting parts 11a 
20 and 21a of the two high-frequency circuit boards 10 and 20, and the 
above-mentioned electrode connecting member 30 is positioned relative 
to the positioning projection 12 by means of the positioning member 
40. 

The electrode connecting member 30 may be called an 
25 inter-connector, and comprises the bar-shaped member 3 1 in a form of 
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a housing, which has the sectional shape formed of the combination of 
the semicircular part and the rectangular part in such a manner that 
the diameter of the semicircular part is in close contact with one side of 
the rectangular part as shown in Figs. 1 to 3, where the bar-shaped 
5 member 3 1 is made of an elastomeric material such as an elastomer, 
for example, silicone rubber, sponge rubber or the like. The 
connecting electrodes 32, which are constituted by a plurality of 
electrode lines made of extra- fine wires each having a diameter of, for 
example, 0.025 mm, are formed at a high density by means of bonding 
ijS 10 or the like on the outer periphery of the bar-shaped member 31, and in 
in particular, are formed on at least the arc of the semicircular part of the 

ss p bar-shaped member 3 1 and two sides of the rectangle in close contact 

m with the ends of the arc in such a manner that the connecting 

^ electrodes 32 are formed substantially in parallel to a cross section of 

J!fj 15 the bar so as to be spaced at a predetermined interval of, for instance, 
;i 0.025 mm. In an experimental example made by the inventors, the 

|B * width of each connecting electrode 32 is about 1 mm, and the 

connecting electrodes 32 that are of twenty extra-fine wires are in 
contact with each one electrode 11 or 2 1 . Preferably, ten or more 
20 connecting electrodes 32 are in contact with each one electrode 1 1 or 
2 1 in order to relax positioning accuracy and ensure more improved 
electrical characteristics. 

The positioning member 40 may be called an inter- 
connector guide and is constituted by two rectangular-bar-shaped 
25 height adjusting bars 41 and 42 located at the ends thereof, and two 
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rectangular-bar-shaped positioning bars 43 and 44 for coupling the 
height adjusting bars 4 1 and 42, The height adjusting bars 4 1 and 42 
are configured so that the height of each thereof is greater than that of 
each of the positioning bars 43 and 44. A longitudinal length of each 
of the positioning bars 43 and 44 is set so as to be substantially equal 
to a length of one side of the end of the connecting projection 20p of the 
high-frequency circuit board 20. Thus, the connecting projection 20p 
can be placed at a space, which is located between opposing or facing 
two inner surfaces of the height adjusting bars 4 1 and 42 and which is 
also located on the top surfaces of the positioning bars 43 and 44. A 
rectangular hole 45 for mounting and positioning the electrode 
connecting member 30 is formed in a height direction so as to pass 
through a space surrounded by the height adjusting bars 41 and 42 
and the positioning bars 43 and 44. In the preferred embodiment, the 
rectangular hole 45 extends into the bottom portions of the height 
adjusting bars 41 and 42, and lower portions including the bottom 
portions of the height adjusting bars 4 1 and 42 are bored upward in the 
lower portions into which the rectangular hole 45 extends. In other 
words, each of the height adjusting bars 41 and 42 has a shape of an 
inverted U. Since the electrode connecting member 30 is thicker than 
the positioning bars 43 and 44, the electrode connecting member 30 is 
compressed by both the high-frequency circuit boards 10 and 20 
during assembling of the high-frequency circuit boards 10 and 20. 

Referring to Fig. 2, the positioning member 40 is placed on 
the front surface of the high-frequency circuit board 10 in such a 
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manner that a backward long side of the positioning member 40 shown 
in Fig. 1 is in close contact with a long side of the positioning projection 
12, and then, the positioning member 40 is positioned and screwed to 
the high-frequency circuit board 10, respectively, in the centers of the 
5 height adjusting bars 41 and 42. Thereafter, the electrode connecting 
member 30 is contained in the rectangular hole 45 in such a manner 
that the circular outer periphery thereof faces or opposes the 
positioning projection 12. Further, the connecting projection 20p of 
the high-frequency circuit board 20 is placed on the positioning bars 43 

10 and 44 of the positioning member 40 in such a manner that a surface 
20a at heels or roots of the connecting projection 20p is in close contact 
with backward surfaces of the height adjusting bars 41 and 42 shown 
in Fig. 1. At this time, the electrodes 21 of the high-frequency circuit 
board 20 are in contact with and electrically connected to the 

15 connecting electrodes 32 of the electrode connecting member 30, 

whereas the electrodes 1 1 of the high-frequency circuit board 10 are in 
contact with and electrically connected to the connecting electrodes 32 
of the electrode connecting member 30. In the preferred embodiment, 
the electrodes 2 1 of the high-frequency circuit board 20 face or oppose 

20 the electrodes 1 1 of the high-frequency circuit board 10, so that 

respective electrodes 2 1 of the high-frequency circuit board 20 are 
electrically connected to respective corresponding electrodes 1 1 of the 
high-frequency circuit board 10, respectively, through the connecting 
electrodes 32 of the electrode connecting member 30 as shown in Fig. 3. 

25 In the preferred embodiment, among a plurality of 
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connecting electrodes 32 of the electrode connecting member 30, only 
the connecting electrodes 32 that are in contact with and electrically 
connected to the electrodes 2 1 of the high-frequency circuit board 20 
and the electrodes 1 1 of the high-frequency circuit board 10 are used 
5 as shown in Fig. 3. Since the used connecting electrodes 32 are of the 
electrode lines made of the extra-fine wires, a coplanar line 50, which is 
constituted by a central conductor 51 on a dielectric board 55 and two 
grounding conductors 52 and 53 formed at a predetermined distance 
from the central conductor 51 on both sides of the central conductor 51, 

10 is substantially configured as shown in Fig. 4, for example, when three 
electrodes 2 1 of the high-frequency circuit board 20 are electrically 
connected to three electrodes 1 1 of the high-frequency circuit board 10 
through the connecting electrodes 32 in use. 

In the apparatus for connecting high-frequency circuit 

15 boards configured as described above, the width of connection of the 
connecting electrodes 32 of the electrode connecting member 30 is 
determined according to the widths of patterns of the electrodes 1 1 and 
21 of the high-frequency circuit boards 10 and 20, and therefore the 
connecting method causes much less reflection. Furthermore, for 

20 example, as shown in Fig. 4, a high-frequency connecting circuit has a 
structure of coplanar line, and the characteristic impedance of the 
coplanar line is substantially matched to the characteristic impedances 
of the electrodes 11 and 21, so that the high-frequency characteristics 
can be greatly improved as compared with the high-frequency 

25 characteristics of the prior art. Moreover, because of multi-point 
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contact rather than one-point contact for contact probes 90 of the prior 
art, a contact load per contact area is low, and therefore, not only the 
load to be applied to the electrode connecting member 30 but also the 
load to be applied to the electrodes 1 1 and 2 1 formed on the high- 
frequency circuit boards 10 and 20 is also low, so that the preferred 
embodiment is advantageous in longevity. 

Furthermore, the prior art requires a jig for removing the 
contact probes 90, however, the preferred embodiment allows easily 
replacing the electrode connecting member 30 or the like with its 
repairing part by removing only screws 46 without any use of the jig or 
the like. Moreover, one electrode connecting member 30 can connect 
a plurality of contact points, so that a cost per connecting point is low. 
Additionally, the replacement of the electrode connecting member 30 
is also easy, so that the electrode connecting member 30 can be 
periodically replaced for preventive maintenance of facilities. 

Still further, the patterns of the electrodes 1 1 and 21 of the 
high-frequency circuit boards 10 and 20 according to the preferred 
embodiment do not need any electrode connecting parts 1 la and 21a 
called pads, so that the patterns of the electrodes 1 1 and 2 1 can be 
provided with a smaller pitch as compared with those of the prior art, 
and therefore, even inter-connection using the electrode connecting 
member 30 can be provided with a smaller pitch. 

Still further, the preferred embodiment facilitates a mixture 
of (a) high-frequency connection using a structure similar to the 
structure of the coplanar line shown in Fig. 4, for example, and (b) DC 
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and low-frequency connections, and therefore, this allows flexible 
designing of high-frequency circuit boards. 

In the above-described preferred embodiment, the bar- 
shaped member 3 1 has the sectional shape formed of the combination 
of the semicircular part and the rectangular part in such a manner that 
the diameter of the semicircular part is in close contact with one side of 
the rectangular part, however, the present invention is not limited to 
this. The semicircular part may be replaced by a half of elliptic part. 
Alternatively, the bar-shaped member 3 1 may have a predetermined 
sectional shape such as a rectangular shape, a trapezoidal shape, a 
hexagonal shape or various polygonal shapes, and the connecting 
electrodes 32 may be formed on a part of the outer periphery of the 
bar-shaped member 3 1 . 

In the above-described preferred embodiment, the 
dielectric boards of the high-frequency circuit boards 10 and 20 may be 
made of an FPC (flexible printed wiring board) material. 
FIRST MODIFIED PREFERRED EMBODIMENT 

Fig. 5A is a cross sectional view (corresponding to Fig. 2) 
showing a configuration of a connecting apparatus for providing 
electrical connection between the respective electrodes 1 1 and 2 1 of the 
two high-frequency circuit boards 10 and 20 according to a first 
modified preferred embodiment of the present invention. Fig. 5B is a 
cross sectional view taken along the line C-C of Fig. 5A, virtually 
excluding the positioning projection 12 and the positioning bar 43. 
Fig. 5C is a cross sectional view taken along the line D-D' of Fig. 5A, 
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virtually excluding the positioning bar 44. 

In the first modified preferred embodiment, a plurality of 
connecting electrodes 32 are formed so as to be spaced only at a 
predetermined interval corresponding to the interval between the 
respective electrodes 1 1 and the same interval between the respective 
electrodes 21 of the two high-frequency circuit boards 10 and 20. 
Then, the connecting electrodes 32 constitute a plurality of sets of 
connecting electrodes, each set of which is formed of a plurality of 
electrode lines, which are formed with a predetermined smaller pitch on 
the outer periphery of the bar-shaped member 31 and are made of 
extra-fine wires. As shown in Figs. 5A, 5B and 5C, the pitch of the 
electrode lines is extremely smaller than the interval between the 
respective electrodes 1 1 and the interval between the respective 
electrodes 2 1 which are substantially the same as each other. That is, 
in the first modified preferred embodiment, the connecting electrode 32 
is not formed in parts on the bar- shaped member 31, corresponding to 
portions in which the electrodes 11 and 21 are not formed. 

The first modified preferred embodiment configured as 
described above has the same functions and advantageous effects as 
those of the above-mentioned preferred embodiment, except that the 
positions, at which the connecting electrodes 32 of the electrode 
connecting member 30 are formed, are made to correspond to the 
patterns of the electrodes 1 1 and 2 1 of the two high-frequency circuit 
boards 10 and 20. 

SECOND MODIFIED PREFERRED EMBODIMENT 
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Fig. 6A is a cross sectional view (corresponding to Fig. 2) 
showing a configuration of a connecting apparatus for providing 
electrical connection between the respective electrodes 1 1 and 2 1 of the 
two high-frequency circuit boards 10 and 20 according to a second 
5 modified preferred embodiment of the present invention. Fig. 6B is a 
cross sectional view taken along the line E-E' of Fig. 6A, virtually 
excluding the positioning projection 12 and the positioning bar 43. 
Fig. 6C is a cross sectional view taken along the line F-F> of Fig. 6A, 
virtually excluding the positioning bar 44. 

10 The second modified preferred embodiment is characterized 

in that the connecting electrodes 32 of the first modified preferred 
embodiment, which are formed of the electrode lines made of the 
extra-fine wires, are replaced by connecting electrodes 33 formed of 
planner solid electrodes made of a conductor such as Au, Cu or the like. 

15 That is, there are formed a plurality of connecting electrodes 33, each 
of which is of wider planar solid electrode, so as to be spaced at a 
predetermined interval corresponding to the interval between the 
respective electrodes 1 1 and the same interval between the respective 
electrodes 21 of the two high-frequency circuit boards 10 and 20. 

20 The second modified preferred embodiment configured as 

described above has the same functions and advantageous effects as 
those of the above-mentioned preferred embodiment, except that the 
positions, at which the connecting electrodes 33 of the electrode 
connecting member 30 are formed, are made to correspond to the 

25 patterns of the electrodes 1 1 and 21 of the two high-frequency circuit 
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boards 10 and 20. 

ADVANTAGEOUS EFFECTS OF PREFERRED EMBODIMENTS 
As described in detail above, according to the preferred 
embodiments of the present invention, there is provided an apparatus 
5 and method for connecting high-frequency circuit boards 10 and 20, for 
providing electrical connection between the respective electrodes 1 1 
and 2 1 of two high-frequency circuit boards 10 and 20. The apparatus 
comprises an electrode connecting member 30 including a bar-shaped 
member 31 having a predetermined sectional shape, and including 
10 connecting electrodes 32 or 33 formed on a part of an outer periphery of 
\:l the bar-shaped member 31. In this case, the connecting electrodes 32 

or 33 are located so as to provide inter-connection between the 
fy respective electrodes 1 1 and 2 1 of the two high-frequency circuit 

Q boards 10 and 20 through the connecting electrodes 32 or 33 and to be 

• r* 

"zhr} 

i s U 15 sandwiched between the respective electrodes 1 1 and 2 1 thereof. 
Q According to the present preferred embodiments of the 

present invention, it is therefore possible to provide the apparatus and 
method for connecting high-frequency circuit boards 10 and 20, which 
achieves less deterioration in high-frequency characteristics, a simpler 
20 structure, a smaller size, a lighter weight, a longer life and more 
inexpensiveness as compared with those of the prior art. 

Although the present invention has been fully described in 
connection with the preferred embodiments thereof with reference to the 
accompanying drawings, it is to be noted that various changes and 
25 modifications are apparent to those skilled in the art. Such changes and 
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modifications are to be understood as included within the scope of the 
present invention as defined by the appended claims unless they depart 
therefrom. 
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